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Surface regions enriched in H2O ice – a key to
sub-surface volatile reservoirs: Long-term high spa-
tial  resolution  OSIRIS  [1]  observations  of  comet
67P/Churyumov-Gerasimenko allowed the detection of
H2O ice  rich  features  surviving  typically  10  months
long on well illuminated areas. One icy feature, which
survived the entire Rosetta mission, suggests the exis-
tence of a large sub-surface volatile reservoir and re-
plenishment of exposed H2O ice [2].  All those long-
lasting  H2O ice  exposures  were  detected  in  the  first
spatially resolved imaging of the comet’s nucleus, indi-
cating their exposure to the surface during the previous
perihelion passage of the comet or earlier.  The pres-
ence of H2O ice on the surface for long timescale indi-
cates large reservoirs with high ice/dust mixing ratios
[2].
We  presented  the  detection  and  investigation  of
several  surface H2O ice exposures  and a sub-surface
volatile reservoir in our earlier study [2]. As following,
here  we  present  the  first  time  detection  of  a  large
volatile reservoir (Fig. 1, dashed circle), which is be-
neath a large round basin (~700 m in diameter) located
in the big lobe of the comet. In this basin, we visually
detected  more  than  20  transient  activity  events  and
characterized  activity  morphologies,  source  regions,
morphologic  and  spectroscopic  surface  changes.  We
report  detection  of  several  activity  events  repeating
from the same sources. We additionally present obser-
vations of two stages of an outburst. We detected two
outbursts occurred in the same source location but 6
months  apart.  Both  show  the  same  outburst  plume
morphology. However, two stage observations of Janu-
ary 2016 outburst suggest that July 2016 outburst [3]
was only the observation of the second stage. 
How cometary activity works? Even after 2 years
of observations of comet 67P by numerous instruments
on board Rosetta spacecraft, the answer is still debated.
Various  theories  and  activity  triggering  mechanisms
are still  in discussion. With our work, we aim to put
constrains  on  the  activity  triggering  mechanisms  by
combining  all  information  we  could  retrieve  using
OSIRIS images. When possible, we determine lifetime
of  the  activity,  multispectral  properties,  morphologic
and  multispectral  changes  of  the  source  regions  to-
gether with their vicinities before/after activity events,
and  outburst  plume morphologies.  We  then  evaluate
our results in the context of various activity triggering
mechanisms and discuss their plausibility. 
Ongoing work:  In  order  to investigate this large
volatile  reservoir  in  more details  and understand the
observed activity, Rosetta multi-instrument studies are
necessary. Therefore, we are in discussion with several
other Rosetta instrument teams. Our timeline of activ-
ity events and the source regions we detected provide
guidance to other teams during re-visit of their data. 
Figure 1: RGB color composite showing regions en-
riched  in  H2O  ice  (blue)  and  the  large  round  basin
(white dashed circle). Top left corner shows the orien-
tation of comet 67P as context. Dotted rectangle in the
context image shows the location of the main figure.
White scale bar at the bottom right indicates 300 m.
OSIRIS narrow angle camera images  taken at  882.1
nm, 649.2 nm and 480.7 nm are used in the RGB chan-
nels respectively (after co-registered in subpixel accu-
racy using USGS ISIS3 [4]). 2016-01-24T01:08:18 is
the reference for the color set. The RGB color compos-
ite is projected onto 3D shape [5] using shapeViewer
software [6, 7] to both orient the images consistently
and have 3D map grid in 15° spacing. Pink lines indi-
cate longitudes, blue are the latitudes, green is the zero
latitude, and red (visible only on the context image) is
zero  longitude.  Detailed  geomorphologic  analysis  of
this region at the arrival to the comet is in [8].
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